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I APPARAT US FOR THE STER ILEJR ANSFER OF FLUIDS \ 



TECHNICAL FIELD 
This invention relates to the art of devices used for collecting fluids in a sterile 
manner while in a non-sterile field, maintaining the sterility of the fluids, and then 
transferring the fluids so collected to a sterile field. In particular, the invention relates to 
a syringe for use in collecting and transferring physiological fluids from a non-sterile 
field to a sterile field. 

BACKGROUND 

A surgical suite Is physically divided between a "sterile field" and a "non-sterile 
field." The sterile field comprises the patient, the doctors and attending nurses, the 
equipment required for the procedure, and the physical portion of the suite occupied by 
this personnel and equipment. While the non-sterile field can be defined broadly as the 
area not in the sterile field, it is generally considered to comprise the personnel and 
equipment in an area adjacent the sterile field where tasks directly associated with the 
surgery are conducted. A problem often confronted during surgery is the maintenance 
of sterile conditions in the sterile field when passing items from the non-sterile field to 
the sterile field. 

In one technique for passing an article from the non-sterile field to the sterile 
field, the article is sterilized and brought to the non-sterile field in a container that 
maintains the sterility. The container is opened by a person in the non-sterile field 
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Without touching the article. The container is then held adjacent the boundary (which 
may be imaginary) so that the article may be removed from the container by one in the 
sterile field. This technique is generally satisfactory. A particular problem, however, 
has been the transfer of sterile fluids to the sterile field. 
5 A known technique for the transfer of fluids to the sterile field includes 

withdrawing the fluids into a syringe in a known, sterile manner, carrying the syringe of 
fluid to the boundary of the sterile field, and discharging the fluid from the syringe into a 
container in the sterile field. Discharge of the fluids into an open container, however, 
Cii carries the risk that some of the fluids will be spilled and, thus, lost. In some instances, 

|R| 10 the needle of the syringe is inserted into the port of a container in the sterile field but 

ifljl 

jWi this is problematic because these ports are small and hard to engage. Further, the 

Jj container is often held by a person in the sterile field, and this presents the risk that the 

ib needle will inadvertently be brought into contact with the person holding the container, 

iyi This risks transmission of diseases to the person in the sterile field 

m 

Jl 15 SUMMARY OF THE INVENTION 

The method and apparatus of the invention provide collection of fluids in a non- 
sterile field and efficient, safe transfer of those fluids to the sterile field. While the 
invention finds particular use in connection with the production of autologous fibrinogen 
as described in US Patent 5,707,331. it may be used for the transfer of virtually any 
20 fluid in a sterile manner. For example, the system of the invention may be used to 

transfer to a sterile field such fluids as thrombin, cryoprecipitate, and fibrinogen. These 
materials may, further, be autologous or not. 
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In accordance with the procedures relating to fibrinogen as described in the 
noted patent, blood obtained from a patient is treated to remove the fibrinogen, which is 
then combined with thrombin and applied to the patient as a sealant. Because the 
equipment for treating the blood is located in the non-sterile field, transfer of the 
fibrinogen to the sterile field presents a problem to which this invention is addressed. 

An apparatus in accordance with the invention comprises a syringe held in an 
outer casing in such a manner that the syhnge can be used for collection of fluids, for 
example autologous fibrinogen, and then passed to personnel in the sterile field while 
retaining the casing in non-sterile field. In addition, the casing provides means whereby 
the plunger in the syringe can be operated repeatedly without compromising sterility. 

In the preferred embodiment, the apparatus of the invention includes a syringe 
removably mounted in a cylindrical outer casing. The casing comprises two main parts, 
which may be separated to allow a syringe to be inserted and removed. The first part is 
generally cylindrical and receives the barret part of the syringe. A second part is 
detachable from the first part and engages one end of the plunger of the syringe. When 
the two parts are secured to each other with the syringe therein, the syringe is 
maintained in a sterile condition. The second part of the casing is flexible whereby the 
plunger of the syringe may be operated while maintaining the sterility of the syringe. In 
one embodiment, the second part includes a bellows for allowing the plunger of the 
syringe to be moved iineariy within the syringe ban^el while maintaining the sterility of 
the syringe. In a second embodiment, the second part comprises a highly flexible 
envelope in the form of a "bag." The length of this envelope is such that it extends from 
the connection with the first part to the plunger the when the plunger is in an extended 
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position, as wlien the syringe is filled. The bag is flexible enough to easily fold over on 
itself when the plunger is depressed, as in the initial, empty condition. 

In a preferred embodiment, the method of the invention includes the steps of 
drawing material into a sterile syringe held in a casing while in the non-sterile field, 
opening the casing to expose the syringe and holding the casing such that the syringe 
can be grasped by a person in the sterile field and removed from the casing, or dropped 
into the sterile field. Then, the syringe in the sterile field is operated to dispense the 
material in the sterile field. The material is preferably fibrinogen that has been 
separated from a patient's blood. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a top view in partial cross section of a first embodiment of an 
apparatus in accordance with the invention. 

Figure 2 is a side view of the apparatus of figure 1 in partial cross section. 

Figure 3 is a cross section taken along line 3-3 of figure 2. 

Figure 4 is a cross section taken along line 4-4 of figure 2. 

Figure 5 is a side view of the apparatus of figure 1 in partial cross section and in 
an extended position. 

Figure 6 is an exploded side view of the apparatus of figure 1. 

Figure 7 is a side view of a syringe portion of the invention of figure 1 . 

Figure 8 is a transverse cross section of a second embodiment of an apparatus 
in accordance with the invention. 

Figure 9 is a bottom view of the connector element of the embodiment of figure 

8. 
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Figure 1 0 is a vertical cross section of a third embodim nt of the invention with 
the plunger extended. 

Figure 11 is a vertical cross section of the third embodiment with the plunger 
depressed. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
With reference to figure 1, a first embodiment of an apparatus in accordance with 
the invention includes an outer casing 2 for receiving and operating a syringe while 
maintaining the sterility of the syringe. The casing comprises a first part 4, which 
receives the barrel portion of the syringe, and a second part 6, which engages the 
plunger portion of the syringe. The first and second parts are connected to each other 
to form a receptacle for receiving the syringe, and they may be detached to allow 
removal of the syringe, as will be described more fully below. 

The second part 6 of the casing includes a clamp 12 for releasable attachment to 
the end of the syringe plunger. This clamp is mounted on a shaft 8 adjacent a base 10 
and a thumb knob 14, which receives a user's thumb. One end of a bellows 16 is 
attached to the outer end of the shaft 8, and the other end of the shaft, having the base 
10, is attached to an end 18 of the syringe plunger. The other end of the bellows 16 is 
attached to a connector 20, which is removable from the first part. The bellows allows 
the plunger 18 to be moved linearly to draw fluid in or expel fluid from the syringe 
without loss of sterility of the syringe or the fluid. That is, the bellows is sterilized prior 
to use and provides a sterile, closed environment in which the plunger moves. 

As illustrated, the bellows may be attached to the shaft 8 and the connector 20 
by lapping the material of the bellows over a lip on the connector and a disk at the end 



wo 99/45851 PCT/US99/05287 

Of the shaft. Cement may be used to secure the bellows to these elements. Other 
methods of attachment will be apparent. 

The first part includes finger grips 22, which are positioned on the first part to 
cooperate with the thumb knob 14 to allow a user to grasp the outer casing easily to 
5 control movement of the syringe plunger. 

In the embodiment shown in figures 1 through 6, the clamp 12 comprises 
gripping elements 24 and 26 pivotally connected to the shaft 8. For example, central 
parts of the gripping elements adjacent fulcrum portions may be held to the shaft by a 
band 28, and the respective tips are urged toward each other by an elastic band 30. 
10 Figure 3 shows the connection between the clamp 12 and the syringe plunger 

18. The base 10 has stops 32 and 34 for engaging diametrically opposed parts of the 
end of the plunger 18, while the clamp elements 24 and 26 grip the end of the plunger 
at diametrically opposed locations rotationaliy displaced from those engaged by the 
stops 32 and 34. It will be appreciated that the stops prevent movement of the end of 
15 the plunger in the plane of the base 10 in one direction while the gripping elements 24 
and 26 prevent movement in the plane of the base in a transverse direction and also 
secure the plunger to the base. Thus, the plunger will move lineariy with movement of 
the shaft 8. 

Figure 4 illustrates how the flange of the syringe is received in a recess in the 
20 first part to secure the syringe rotationaliy. 

Figures 5 through 7 illustrate how the described apparatus can be used In 
accordance with a method of the invention. A needle 36 is attached to the tip 38 of the 
first part 4. A syringe includes a barrel 40 and a plunger 1 8. The barrel is received in a 
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cylindrical section of the first part 4 and includes a tip 42 that engages the tip 38 of the 
first part to provide a detachable but fluid-tight seal. Fluid is drawn in to the syringe by 
inserting the needle into the fluid and withdrawing the plunger, as illustrated in figure 5. 
A user can do this by inserting fingers in the finger grips 22, a thumb in the thunr^b knob 
5 14, and pulling the thumb knob outwardly. Because the syringe is contained within the 
space created by the bellows, the plunger can be moved repeatedly to withdraw and 
expel the fluid to produce a mixing action. 

Then, the casing is opened by detaching the connector 20 from the remainder of 
the first part while retaining the connection between the syringe and the shaft 8. This 

1 0 will allow the user to remove the syringe from the first part of the casing while touching 
only the connector, bellows, or thumb knob. Thus, the sterility of the syringe has been 
maintained. Then, the user can place the syringe into the sterile field by holding the 
thumb knob. A person in the sterile field can than grasp the syringe while the user 
releases the clamp elements 12 as shown in figure 6. This release is accomplished by 

1 5 squeezing the clamping elements together through the flexible bellows. The syringe of 
fluid is then available for use in the sterile field as stiown in figure 7. 

In the embodiment of figures 1 through 7, the connection between the tip 42 of 
the syringe and the tip 38 of the first part of the casing is a lap joint. That is, the interior 
surface of the tip 38 is conical and the exterior surface of tip 42 is conical. These 

20 conical surfaces fit closely together to form a seal. Figure 8 illustrates a second 

embodiment wherein the syringe 40 includes a threaded, male Luer lock connector 44. 
The outer casing includes a threaded female connector 46 that cooperates with male 
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connector 44 to securely connect the two elements. These threaded elements are 
preferably in the form of the Luer connector commonly used in medical equipment. 

A male Luer lock connector 50 is provided on the exterior of the first part 4 of the 
outer casing for removably receiving a needle such as that shown at 36 in figure 5. 
5 Such a needle would be provided with a female Luer lock as known in the art. 

The embodiment of figure 8 also provides an alternate connection between the 
thumb knob 14 and the end of the syringe plunger 18. In this embodiment, the plunger 
18 is received in a connector 48 such that the plunger may be reciprocated during 
withdrawal of a fluid into the syringe 40 and detached during transfer of the syringe. 
10 With reference to figure 9, it will be appreciated that connector 48 includes a recess 50 
for receiving the head 18* of the plunger 18. The plunger shaft is received in a slot 54 
in a lower surface 56 of the connector 48. 

The slot 54 opens to the side of the connector 48 to allow the head 18' of the 
plunger to be detached from the connector by sliding the plunger outwardly. The 
15 bellows 16 is attached to a side surface of the connector above the slot 54 and is 
flexible enough to allow the head to be removed from the recess 50 by sliding the 
plunger along the slot 54. 

The end of the bellows 16 that is attached to the first part 4 of the outer casing is 
resilient and is received in an annular groove in a flange portion 56 of the part 4. The 
20 bellows may be detached from the flange by pulling it out of the groove. Preferably, this 
end of the bellows is provided with a tab for facilitating engagement by the fingers of a 
user. Alternatively, the end of the bellows is held In the groove by a band that must be 
removed before detaching the bellows. 
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Thus» the embodiment shown in figures 8 and 9 is operated much like the first 
embodiment. That is. the fluid to be transferred is withdrawn into the syringe 40 by 
moving the thumb knob outward. Then, the beflows is released from the flange 56 and 
the connector is detached from the plunger. These steps are accomplished with the 
user holding the outer casing in one hand and the thumb knob or bellows in the other 
and without touching the syringe. After exposing the syringe; the user extends it into the 
sterile filed, whereupon one in the sterile field releases it from the Luer lock and 
removes the syringe. Alternatively, the user releases the syringe from the Luer lock by 
engaging the syringe through the bellows and twisting it. The bellows is then removed, 
and the syringe allowed to slide from the casing and onto a receiving surface in the 
sterile field. 

The embodiment of figures 1 0 and 1 1 is preferred because of its ease of 
manufacture. According to this embodiment, the first part of the outer casing is a rigid 
or semi-rigid tube 58 with a closed end fitted with internal and external Luer connectors 
60 and 62. respectively. Preferably, the length of the tube 58 is such that its upper end 
64 lies slightly below the finger flanges 66 of the syringe barrel 40. 

The tube 58 is preferably made of transparent or highly translucent plastic, such 
as polycarbonate, polyester, polyethylene, polypropylene, styrene, acrylic, or similar 
materials. 

The second part of the outer casing in this embodiment comprises a thin, flexible 

envelope 68. This envelope is in the form of a highly flexible bag sealed on three sides 

and open at one end. The open end fits over the finger tabs 66 and over the outside 

diameter of the rigid tube 58. The length of the bag is such that it completely encloses 

9 
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the plunger, finger flanges, and upper part of the rigid tube 58. The bag is preferably 
made of transparent plastic, such as polyethylene film, with a thickness of 1 to 4 mils. 

The open end of the bag 68 is secured to the tube 58 with an air-tight seal strip 
70. The seal strip includes a pull tab 72 that facilitates grasping by the user for removal 
of the seal strip and release of the envelope 68 from the tube 58. 

The seal strip may be adhesive-backed tape, perforated tape, an elastic strip, or 
a shrink-wrapped strip. The pull tab 72 may be colored to contrast with the remainder 
of the strip for easy location by the user. 

A retainer 74 may be placed at the upper end of the envelope to hold it to the 
plunger to facilitate the user's grasping the plunger. The retainer may be a flexible 
plastic clip in the form of a horseshoe, an elastic o-ring, or the like, that is easily 
removed from the bag and plunger during transfer of the syringe to the sterile field. The 
retainer may be of any of a variety of materials, such as nylon, rubber, and the like. 

Figure 1 1 illustrates the syringe with the plunger in the empty position. The 
envelope is fully collapsed in this condition. In the condition shown in figure 11, there is 
a given amount of air in the envelope. As the plunger is withdrawn, the air contained in 
the syringe ban^el is expelled into the envelope so that there is no necessity for air to 
enter or leave the envelope during motion of the plunger. This absence of venting 
assists in ensuring maintenance of sterility. 

The operation of the embodiment shown in figures 10 and 1 1 is the same as that 

illustrated in figures 5 through 7. That is, a needle 36 is attached to the connector 62. 

and the plunger 18 is withdrawn to draw fluid into the syringe. Then, the seal strip 70 is 

removed, and the syringe removed from the tube 58 by twisting to disengage the Luer 
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or Other lock 60, with the user holding the syringe by the plunger through the envelope 
68. Then, the tube is handed to a second user in the sterile field and the envelop is 
released from the plunger by detaching the retainer 74. Another technique would be to 
release the retainer and seal strip, grasp the plunger through the envelope in one hand 
and the tube 58 in the other, twist the two to release the lock 60. and then rennove the 
envelope. The syringe can then be presented to a second user in the sterile field for 
removal from the tube 58. Or the envelope can be removed and the syringe presented 
to the second user, who twists the syringe to release the lock and remove it from the 
tube* 

It will be appreciated that selected features of each of the embodiments shown 
may be employed in the other embodiment. Thus, the Luer connectors of the 
embodiment of figures 8 and 9 may be used in the embodiment of figures 1 through 7. 

The articles described herein are preferably made of plastic and may be 
manufactured with any of a variety of techniques, including, for example, injection 
molding, blow molding, extrusion and other known techniques. 

Modifications within the scope of the appended claims will be apparent to those 
of skill In the art. 
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